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(57)Abstract: r ^. , , 

PROBLEM TO BE SOLVED: To detect with reliability, presence of particulates 
near a wafer by scattering of laser beam in semiconductor manufacturing so as 
to provide information for determining time to carry out cleansing work of 
manufacturing equipment. 

SOLUTION: A measurement volume 115 immediately near a wafer 10b is 
scanned by a laser beam 130 while a semiconductor device manufacturing 
process is in progress. Real-time counting of particulates is carried out by this 
scanning without constituting a hindrance to the said process in progress. 
Detected light can be turned into forward scattered light sideward scattered 
light or rearward scattered light, according to availability of access to a light 
detecting part 150 of this sensor. Everytime a particulate is scanned, intensity 
of scattered light becomes shaped like a pulse. Because scanning velocity is 
larger than moving velocity of particulates, the particulates are each scanned 
several times while they are floating in the measurement volume. A series of 
pulses generated as to one particulate are analyzed. 
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—a 130 (D^mtMnm^comn^^mm^ o t>f^ 
-r-saBtffl^^^ana^tt^abf-Ai 3 0^0x20 

;PX*^tf*a**CDHH^«:So i^3C0<f^-3 0 Ote 
[0 0 3 1 ] /^l-XttSraoMfHIMW^SEttHIBW^ 

^iT-c7)9g*r^ <& sis 0 <DM&f&ft\zm ^ ^s^st 

•fcSfc:, iH£#«i l 50«B»jfi»lc:*S««[^ttlHIH 
©i^V^kX***^*- 0 4H»IS#«1 1 5 CO-* 
<DM»JCit«WifiV*«tt?^OUT«4bfc«#4 0 0 

a&^^figti^^^^sp B ^»#^^fi^^^T^ 
l^u -en^raiaw^ihB^fitf-A 1 3 ocoeti 

£ ifettiiae TfiJ o Jt « co * - tc ft 5 <z> X\ » >e \tM 



[0 0 3 2] ±gfi/^l X^&^£:£t:-A 

# ^> X ftffi X & 0 , L -3 X f l~ ck £ «a >M 

\z.\n. ffli&U *^*^tUo(cff-oT, ^^a^ift^ 
^ T (O - iS <D / ^ L X CO tf — X f jg fc* - A »r tfi ft CO /£ 
<D tf r !7 X 7 r> fli t C if o o 0 3 XI .110 ^ CO / D ^ X # X ^ 

\t ">3 0 oco^co/^i xcoe"^fii^tr^x^3 1 0 

[0 0 3 3] {f-sifflaiJgfi 1 7 0«§A;l/X41ftfflL, 

§ / \° ji x v ^T«^ e- y it ^ l . & 't.'i/X t^/t 

JLX^^^^U, »a**^»T*iRF^-rSo H6ttfi 

^^iifi^gi 7 oco-^j^7^p-/^pa^/Ft"o fg^sas 
ksi 1 7 ortco-ff«ij&}6 3 o^^suHiii^fi^»*T^fc 

1 5 8 7^^^T^nym^c0^f:JI^/S^ 
U^il-U±©ffl(C«a:'LT*So -^8«JS6 3 0«7^D 

X-X 6 7 0 , tl"^^mi§6 4 0*5<k^#«<ftttil&a 
(US&6 2 0^com^!£^£-t<5o n> t°a-^^>^7 

x-xe 7 ott&/^i 7,<Dtkfcz:t\zziy\i^-$ 1 8 
a : * «TJft w s n 1 co tf - 9 \z ttfot s tijji ^ cob# 

□ •y^^6P#P^^^^btlTn>h°a.-^ 1 8 0 t^fe 
il^n^o fsWi^Il 7 0^63>tf^.-^ 1 8 0 

[0034] ±.w>n\),7,<D&x\z-Dv>x. mnmmmm 
^©tte-A i 3 o <Dft£cDfRj€r**f l»*R£3 > 

tfo.-^ 1 8 otc^^-r^o /^^XJgigtl-^iB^e^ 

-rs/cJ6tc, ^su^6 3 otiT^-D^fi^tf-^miEffi 

f^o A-D^«S6 5 0«.hIBt!--^fSffifl[*x>f v 
7x-X6 7 0^a>t:a-^18 0i:I^o 7^P^ 

[0 0 3 5] -XC0/^^X"|g**^Sfc»t-^ tf 

-^ffi^tti2§6 4 0 tc)B'&Lfc/i;l/Xjft^ / />tffS6 6 0 
T/l'lxm)£t:~-^ffic0 8 0 %*5<k0^6 0 °bCOP$^^& 
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i*\ £«l&6 8 0*^O«ffiTOF^i:IB/1.U'7,«EEfcf 
tbWrScfc^lirSo tt/ETOF««^-A^?Et*-A 

i3 0(7)^t^*^ rjftfTBSBaj fcfctL^j-r^o -tf-ftfr 

8 0%<D*£6 0 ?<\<D&h<D\$\&1gimZ>®fmts Alfi\z 
-A 1 3 0TlSf4?*;$S^^^i:^i^&P^li 
(DfiJ&ti— ^Tfe^>A^T*-5o A-DfM6 5 0 ti 

S:3>t 0 a-^-f >^7x-X6 7 0 7^3> tfj_ — ^ 1 

8 o i:(SSto 0 

[0 0 3 6] ^pgijgg 6 3 o, ¥-zmm\\m6 4 0, A 

5 M^>ta-:M>^7X"X6 7 0 

£ 0 m^ffia^Bl 7 Oti^^t:-^ 1 3 O^S^fa 

X0»hOS»)lt5. ^MfWTHJtiJiaiS 1 2 OfflcO 

<7)U^;i/TS*f«l 2 2:fc£tf£SElf-A<£>»j£<Z>ft£ 
S^-T^SKf ^(^i^&ff^J^LT, A-D 
5 0*5<t^n>fcTrL-?>r >^7x-X6 7 0 
teM >1/X^ffifc?£>^i£c7) ^Sr*"T t: y h & n > tf 
i-^18 0t:^« o «*ttW»a0BS6 2 Ott# 
S'Jg§6 3 0*5«fctfKftffl«?IeI»6 1 OUSMKSn. » 

mL^ofc*^«»**ttJH3S®K6 2 0^=F>tfn. 
-M>3^7x-X 6 7 0ig*T*^#l7{I^EOE£ 
Zi > hf_x-7 1 8 0 tril^o 
[0 0 3 7] CC5»*»7(i^©*t^#Jii**^^» 

cDffijg;&[p]14[t, ftft*ftfi:it, »S*[S]i£«fiS;#* £ 

tr^-* 1 8 omllsb rmfrisraj x-^^s^-t© 

.£SEfcf-Al 3 0*S*P£LT^*£, 
£ Q Ufc^T, «&^K**-r*i£ffifcf-A 1 3 OCOii 

*To»ss«tt*fitf-A 1 3 o<z>«*±iB« 

fTNfWfccfc^Sf— A 1 3 OO^STfiJo/iffi^b 



[0 0 3 8] n>tfi-^ 1 8 Ott^fiBO^fiWJIt 
S»ffi74^a).flJ*A-rR]EI»tt.^ : ittf-A 1 3 QCDftmmi: 

/ v n x ta # Bfl £ > *¥ Pm ] [H IB a) ■ » ^ ^ « ( c ^ l i *o ft * ; ^ 
[0039] tftaisnfcatiF^fts^^ct^ifcg:^ 

1 0 5 ±OS^:^tl)o Z.V>5£m<0—rD<DMWzJ:Z> 

[0 0 4 0] a*^(7>A££&J;£X;&^ 

0 4*5^^05^1^3 0 0, 4 o otictrjcs o o-t-n 
^tl^^UT(7)^^X^^gC<li3 10, 4 1 0£j£tf 

*affi±K7>±fBM«©«Wtt, S?x-f. 

3t=7i'»y* rj^ttaate^fcto^as^^^MaftJi-sj 

-^lSB (Optical Particle Sizing for in situ meas 
urements- Part 1) j , Applied Optics f£ 1 8 (1 
0) : 1 6 3 2 ( 1 9 7 9) > f-f- yx^. 

m rjgfi«a3t©fc»©a*a^©3t^M«tflEfh«-»2 

ggj , Applied Optics 1*1 8 ( 1 0) : 1 6 4 6 ( 1 

9 7 9), iScfctfv-. ^— . *Ann. d. Physik 

3 0 (4) 3 7 7 ( 1 9 0 8) 3f«l&S:^fB«^nTV^ 

m-Jtt^JStaiffi^ttstom^aiiwMffitt, 
en x-tiotett&mm. (2) Ttma^^H^^^ 
a* o) tfa*3t©ftfi, *5ck^ (4) aa^© 

m«4^»^wi*atu-ifw*it»fittt-^"c 
&z> 0 ttaaffi^afe^*ffl^fc*€iE{c«t-pT, s^ffi 
piiioaft^fts ^ )fc9*«iESMfcffl[ t *Kftnta©a& 

[0 0 4 1 ] ae^-tr>+rOiELV^IEtiiS^Uyc^^ 

my-r-t-H (*fctt3t«m«) tt^ms 1 2 o 
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SKI 1 2*>?.©«SL3tSr«aiT€rSJ;^t^Stf-^ 1 
h*o»']i:S-5'^T. 3>tf3-- ?l 8 0 tik— tf 12 

6 s*fit^ ess Lfc^s*»&JH£t- ~-^<o%mm 

3>t\x-? 1 8 OttU— tfl 2 6A^©W- tf 
[0 0 4 2] ^XM&Sii^tffln^i (1 

wa^a** < «> w tr * * k #n b as 

^fi^ifioo^ 1 3 ?o (1/e 2 ) S-Ck*-A7t^S* ; {g; 
Tts^ofilt*!.) . ziy\f=L-9 1 8 Ott 1 /'e 

5€E13fcJ;o:B14(c^-n ; ?ti*bfc{I^-3 0 OfecttX 
4 0 0 (7>JSH*ffc-TJ: 0 t>av»jgST«Wofc*ft : Ftr 
igB-r^*SWW^^X»^ifcffl5 1 o*w-r^>«^5 

o o£^-r. 

[0 0 4 3] W3£©^16ffl*#Bai'"c:i©»W*-tt-» 
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